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© Method of performing a multiple synthesis of peptides on a solid carrier and apparatuo for carrying 
out thio imethod. 

© Active components are successively bonded to functional groups anchored on a carrier in the form of 
a planar functionalized porous material divided into compartments, into which the needed activated 
component is introduced. Common operations of the synthesis are carried out in ail compartments of 
the carrier at the same time. 
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METHOD OF PERFORMING A MULTIPLE SYNTHESIS OF PEPTIDES ON A SOLID CARRIER 
AND APPARATUS FOR CARRYING OUT THIS METHOD 


The invention relates to a method and device for carrying out a multiple synthesis on a solid carrier. The 
synthesis technology of peptides has been developed from conventional methods used for a synthesis carried 
out in a solution (the survey is mentioned in Houben-Weyl Methoden derorganischen Chemfe, Synthase von 
Peptiden, E Wunsch ed, Thieme, Berlin 1974), through the synthesis technique developed by Merrifield apply- 

5 Ing a solid earner in the form of particles (as to the survey of the present state, see eg Stewart J M and Young 
J D, Solid Phase Peptide Synthesis, Freeman, San Francisco 1985) which was suitable for automation (see 
eg Merrifield R B, Stewart J M and Jernberg N, Apparatus for the Automated Synthesis of Peptides, US 3 531 
258; Brunfeldt K, Reopstorff P and Halstrom J, Reactions System, US 3 557 077; Kubodera T f Hara T and 
Makabe H, Apparatus for Synthesis of Peptides or the like Organic Compounds, US 3 647 390; Won KB Park 

10 and Regoli D, System for the Solid Phase Synthesis US 3 715 190; BrkJgham J et al, Automated Polypeptide 
Synthesis Apparatus, US 4 668 476; Saneli H H, Solid Phase Synthetizer, US 4 746 490), upto techniques suit- 
able for a parallel synthesis of many peptides (Veriander U S, Fuller W D and Goodman M Rapid, Large Scale, 
Automabie High Pressure Peptide Synthesis, US 4 192 798; Neimaric J and Briand J P, Semi-automatic, So- 
lid-phase Peptide Multi-synthetizer and Process for the Production of Synthetic Peptides by the use of Multi- 

f 5 Synthetizer, US 4 748 002; Houghten R A, Means for Sequential Solid Phase Organic Synthesis and Methods 
using the same, EP 0 196 174; Geysen H M, Meloen R H, and Barteling S J, Proc Nat Acad Sci USA 81, 3998, 
1984; Frank R and Doring R. Tetrahedron 44, 6031, 1988; Eichler J, Beyermann M, Bienert M, Collect Czech 
Chem Commun 54, 1746, 19B9; Krchnak V, Vagner J and Mach O, Int J Pept Protein Res 33. 209, 1989). The 
application of planar continuous carriers made it possible to carry out the so-called continuous synthesis of pep- 

zo tides (LeW M, Gut V, Eichler J, Krchnak V, Vagner J and Stepanek J, Method of a Continuous Peptide Synthesis 
on a Solid Carrier, Czechoslovak patent application PV 1280-89). 

The present development of molecular biology requires the preparation of many peptides and their anchor- 
ing onto various carriers which enable their application in many immunological tests. Hitherto described 
methods for the multiple synthesis of peptides are not suitable for automation (Houghten R A, Means for 

25 Sequential Solid Phase Organic Synthesis and Methods using the same, EP 0 196 174), or they give only a 
limited quantity of yield, the quality of which cannot be verified in an analytical way (Geysen H M f Meloen R H 
and Barteling S J, Proc Natl Acad Sci USA 81, 3998, 1 984). A drawback of devices using a carrier in the form 
of particles resides in the necessity to split off the peptide and its new anchoring for later applications. Another 
drawback of known methods resides in a high consumption of solvents during the synthesis. 

30 The above mentioned drawbacks are obviated by a method for carrying out a multiple synthesis of peptides 

on a solid carrier with successive connection of active components onto functional groups anchored on a planar, 
functionalized, porous carrier and by an apparatus for carrying out this method according to the invention. 

The principle of the method resides in that individual activated components are put onto separated carriers, 
while common synthesis steps of corresponding components of various peptides proceed in all compartments 

35 of the carrier at the same time. According to the described method, alt liquids and solutions of agents are sucked 
into the carrier and their removal is carried out by pressing the carrier with a dry porous material or by cen- 
trifuging the carrier. 

One embodiment of the apparatus comprises a planar carrier divided into discrete compartments and a 
frame which is parallel to the carrier and is provided with windows filled with inert porous material, the position 
40 of the windows of the frame corresponding to the position of the compartments of the planar carrier, the positions 
of the carrier and frame being mutually adjustable. 

Another embodiment of the apparatus comprises a planar carrier In the form of a rotatable disk divided into 
discrete compartments situated along the circumference of the disk and means for rotating the disk. Over the 
disk, at a point under which individual compartments enter, a metering head is situated. Above the disk is 
45 situated a source of radiation directed into the compartments and a detector of the reflected radiation for moni- 
toring the course of condensation reactions of activated components. 

An advantage of the invention resides in an automatic parallel performing of condensation reactions caus- 
ing an increase of a peptidic chain in individual compartments comprising a planar carrier and in simultaneous 
washing steps and steps resulting in removing temporary protective groups in all compartments with the planar 
50 carrier. An important advantage resides in monitoring the course of the chemical reaction and its computer 
evaluation, by which the synthesis is considerably shortened and made more effective. Another advantage 
resides in a considerable decrease of solvent consumption during the synthesis and in the possibility to utilize 
the peptide bonded on the carrier for further applications. 

The invention will now be described, by way of example, with reference to the accompanying diagrammatic 
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drawings, in which: 

Figure 1 shows a linear movement apparatus for performing a multiple synthesis of peptides on a planar 
carrier; 

Figure 2, shows a rotary movement apparatus; and 
5 Figure 3 is a block diagram of the rotary apparatus shown in Figure 2. 

The apparatus according to Figure 1 is formed by a belt 1 made of inert material, eg polyamide or polyp- 
ropylene, on which is situated a planar carrier divided into compartments 2. A frame 3 comprising windows 4 
filled with inert material capable to cany, by means of capillary forces, an agent solution or pure solvent, Is 
situated in such a way that the windows 4 may be aligned with defined compartments 2 of the planar carrier. 
10 The apparatus is also provided with holding-down rollers 5, situated one opposite the other, on which a porous 
dry foil 6 is seated. 

By pressing down the frame 3 onto the carrier, transfer of liquid from the windows 4 to the compartments 
2 takes place. The material of individual compartments 2 has a higher affinity to the transferred liquid so that 
major part of the solution is transferred. Glass tissue and cotton seem to be a suitable combination of material 

15 for windows 4 and compartments 2. In this case 80% of the liquid (dimethylformamide) was transferred from 
the window 4 into the compartment 2. The technology of liquid transfer from the window 4 into the compartment 
2 ensures simultaneous start of condensation reactions in all parts of the carrier. If it is not necessary to comply 
with this supposition, it is possible to use the solution of the activated component, as well as solutions used 
for washing and cleavage of protective groups by micropipettes driven by a stepping motor. The porosity of 

20 individual compartments 2 ensures uniform spreading of the used liquid. After having introduced a solution of 
the activated component, eg symmetrical anhydride amino of a protected amino acid, of respective active ester, 
or possibly of a mixture of the protected amino acid and activizing agent, advantageously comprising an agent 
monitoring the condensation course, eg bromophenol blue, then a connection of another amino acid Into a pep- 
tidic chain takes place. The concentration of an active component must be such that it may be included in the 

25 carrier with a sufficient surplus over the present free amino group. Due to the relatively high absorption capacity 
of cotton (1.0 g of DMF for 1 g of cotton) and relative low substitution applied for the synthesis (0.1 mol/g) of 
the concentration 0.5 mol/l of activated component it supplies a sufficient surplus securing a quick course of 
the reaction. After the reaction has been finished, ie after the blue colouring of the carrier has disappeared in 
case of monitoring with bromophenol blue, liquid is removed from the carrier by passing the carrier together 

30 with the porous dry material 6 between the rollers 5. 

The rotary apparatus according to Figure 2 and Figure 3 comprises a disk 8 made of inert material and 
provided on its circumference with compartments 1 0. Over the disk 8, at a point under which the individual com- 
partments 10 enter, a metering head 11 Is situated. Above the disk 8 is also situated an optical device com- 
prising a source 21 of light directed into the compartments 10 and a detector 27 of the reflected light The disk 

35 8 and a rotary incremental position pick-up 1 3 are seated on the shaft of a driving motor 12. The disk 8 is situated 
in a tank 34 provided with an exhaust device 35 with a separator 36 and with waste piping 37 which leads into 
a waste vessel 38. The metering head 11 comprises outlets 14 for activated components and outlets 15 for 
washing solutions and solutions used for removing the protecting groups. The outlets 14 communicate by 
means of piping with reservoirs 17 of activated components situated in cooled boxes 19, the temperature of 

40 which is controlled by a controller 20. The outlets 15 communicate with reservoirs 18 of washing solutions and 
solutions used for removing the protecting groups. 

The metering system is formed by a container 23 of compressed Inert gas, a first and a second pressure 
reducing valve 24, 25, a first and a second two-way valve 28, 29, a first and a second three-way valve 26, 27, 
a measuring loop 30 of activated components consisting of a transparent hose and a sensor 32 of the activated 

45 component presence and a measuring loop 31 of washing solutions and solutions applied for removing the pro- 
tecting groups together with a sensor 33 of the presence of the solution. All controlled elements, such as the 
motor 12, valves and the like, or pick-up elements are connected to a control computer 16. 

The number of the outlets 14, 15 of the metering head 1 1 results from the number of activated components 
used for the synthesis of peptides and from the number of washing solutions for removing the protecting groups. 

so The metering and transport of activate components and solutions is carried out by the pressure of inert gas. 
For the process are used two pressure levels controlled by the pressure reducing valves 24, 25. The first press- 
ure reducing valve 24 controls the pressure needed for transporting the measured quantity of liquids into the 
metering head 11 and from it to the respective compartment 10, the second pressure valve 25 determines 
optimum velocity of transfer of the measured liquid in the measuring loops 30, 31. The application of activated 

55 components and solutions may be carried out also with a higher number of metering heads 1 1 , situated over 
individual compartments 1 0 along the circumference of the disk 8. After having supplied the memory of the com- 
puter with parameters of the process, of which the most important is the number of sequence of bonded acti- 
vated components, the synthesis may be started 
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The motor '12 turns the disk 8 In such a way that successively into each compartment 10 with a 
functionalized carrier there may be sprayed, from the reservoir 17, by means of the metering device, the res- 
pective activated components. The measuring of the dose of the activated component is carried out as follows: 
after the respective compartment 10 has assumed its position under the metering head 11, the activated com- 

s ponent, after the liquid path between the reservoir 17 and the first measuring loop 30 has been opened by 
means of the three-way valve 26, is forced out, by the pressure of the inert gas, through the transparent pipe 
until the sensor 32 of the presence of the activated component is put in function. At this moment the first three- 
way valve 26 is changed over in such a way that it interconnects the metering loop 30 and the pressure gas 
inlet and, after the necessary delay, the first two-way valve 28 Is opened, which, by means of inert gas pressure 

10 set up with the pressure reducing valve 24, forces out the measured quantity of the activated component via 
the respective outlet 14 of the metering head 11 from the measuring loop 30 onto the carrier. By successive 
turning of the disk 8 under the metering head 1 1 , all the needed hydraulic paths are activated in this way from 
reservoirs 17 of activated components, untfl all compartments 10 of the disk are attended. The motor 12 goes 
on slowly turning the disk 8, and by means of an optical device comprising the light source 21 and the light 

15 detector 22 is followed the course of the chemical reaction, in this case condensation, in individual compart- 
ments by comparing the colour of active compartments 10 with reference compartment For observing the 
course of the reaction with the optical device, the solution of the activated component must be completed with 
a respective agent, eg bromophenol blue. At the moment when it is found by means of the optical device that 
in all active compartments 10 the reaction proceeded well, the disk 8 is rotated at such a speed that residuals 

20 of unbonded active components may be centrifuged. When the centrifuging is finished, the disk 8 is again turned 
slowly so that it is possible, by means of the hydraulic path through valves 25 and 27 and measuring loop 31 
and sensor 33 of solution presence, to measure and then by means of the valves 24, 29 and 27 to spray the 
defined quantity of the washing solution through the outlet 15 of the metering head 1 1 onto all compartments 
10 similarly as described above at metering active components. After centrifuging, this step may be repeated 

25 several times. Then, in the same way, the application of the solution used for removing the protecting groups, 
as well as repeated centrifuging, take place. After several steps, when the washing solution is applied and then 
centrifuged, the synthesis may proceed to the next step in which the further component is bonded in the des- 
cribed way. The sequence of bonded activated components in individual compartments 1 0 of the disk 8 is deter- 
mined in this way on the basis of the peptide sequence determined by the computer, and the synthesis velocity 

30 depends on the slowest condensation from all simultaneously proceeding condensations. 

The interval for bonding individual activated components is limited and if eg in some compartment the bond- 
ing was not successful, the application of the same component is repeated in the next cycle, or the synthesis 
of this peptide does not continue in the following cycles. 

Examples of syntheses which do not limit the mentioned technology but illustrate it only, are mentioned 

35 below. 

Example 1 

A cotton strip (3 x 27 cm) was esterified with FmooGly as described in Czechoslovak Patent Application 
PV1 280-89 and then the arm HO-CH 2 C 6 H40(CH2)3COOH was added to it The carrier modified in this way was 
divided into nine parts and three of them were situated on a glass pad. Into each of these parts of the carrier 

40 were added 200 pi of a solution comprising Fmoc-Met (Fmoc-Leu, Fmoc-Nle), diisopropylcarbodiimide, hyd- 
roxybenzotriazole (all 0.5 M) and dimethylaminopyridine (0.15 M). The putting in was carried out in such a way 
that solutions were laid on at first Into the square of the glass tissue (3x3 cm) which was then pressed onto 
the cotton carrier and in this way the transfer of the liquid into the carrier was carried out After twelve hours, 
the parts of the carrier were washed with dimethyl formamide and dichloromethane. The following solutions 

45 were added in a stepwise way using the above mentioned technique into above mentioned parts in the quantity 
of 200 uJ in the sequence: 

1 . dimethytformamide (3x1 min) 

2. 20% of plperidine in dimethyifonmamkJ® (1x2 min and 1x10 min) 
3. dimethytformamide (5x1 min) 
50 4. solution of Fmoc-amino acid, N-hydroxybenzotriazole and diisopropylcarbodiimide (ad 0.5 M in dimethyi- 

formamide) and bromophenol blue (0.5 mM in dimethylfonmamidd) 
5. dimethytformamide (3x1 min) 

After the mentioned time of action, solutions were removed by pressing the carrier together with filtering 
paper and another portion of the solution was laid on. After the laying on of the solution 4, the carriers were 
55 getting blue, and the other step was carried out after the carrier had been decoloured. In individual parts of the 
carrier there were connected in a stepwise way the following derivatives: Fmoc-Phe, Fmoc-Gly-Gly and Fmoo- 
Tyn^Bu*). In this way three various peptidic sequences were obtained at the same time (Tyr-Gly-Gly-Phe-Met 
Tyr-Gly-Gly-Phe-Leu, Tyr-Gly-GIy-Phe-Nle). These peptides, after having been cleaved from the carrier (90% 
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of trifluoroacetic acid, 5% dimethylsulphide, 5% thioanlsole. 3 hours at room temperature), were purified by 
means of HPLC and characterized in a standard way. 

Example 2 _ . 

A strip of polypropylene modified with a hydroxypropy! group (Milligen Bioresearch, USA) was esterified 
5 in the same way as a cotton tissue, and a carrier was obtained of a substitution 0.1 mmol/g (determination by 
means of a cleavage of Fmoc group). Then the synthesis was carried out in the same way as in Example 1. 
only with the difference that one put on less solutions (60 ul) with respect to the lower specific weight of this 
carrier. The same peptides as in Example 1 were prepared on this carrier. 
Example 3 

10 The synthesis of the above mentioned analogues of enkephalin was carried out on a cotton earner as was 

mentioned in Example 1 , only with the difference that all solutions were laid onto the carrier by means of a micro- 
pipette. The quality of the obtained products was identical with the peptide quality yielded in Example 1. 
Example 4 

The synthesis of the above mentioned analogues of enkephalin was earned out on a cotton earner as was 
15 mentioned in Example 1 . only with the difference that the compartmentized carrier was connected to the disk 
circumference and all solutions were removed from the carrier by centrifuging. The quality of the obtained pro- 
ducts was identical with the quality of peptides yielded in Example 1. 

Example 5 t , 

Six square pieces of cotton (3 x 3 cm, modified by FmooGly, substitution 0.09 mmol/g) were placed on 
20 the perimeter of a planar rotor (diameter 25 cm) with six shallow compartments (3.2 x 4.5 x 0.2 cm). To the 
centre of the cotton piece the solutions in the order given in the particular example were added. After given 
time the rotor was spun for 30 seconds at 2500 rpm and next solution was added. 

Typical synthetic protocol for the attachment of one amino acid residue consists of the following steps: 
Cleavage: 

25 S.1 Addition of 20% piperidine in dimethylformamide (0.2 ml) 

5.2 Waiting 10 min 

5.3 Spinning 
Washing: 

W.1 Addition of dimethylformamide (0.4 ml) 
30 W.2 Waiting 1 min 
W.3 Spinning 
Coupling: 

C.1 Addition of 0.1% solution of bromophenol blue in dimethylformamide spiked with N-hydroxybenzot- 
riazole (80 pi) 
35 C.2 Spinning 

C.3 Addition of the solution of activated protected amino acid (0.4 ml) 

C.4 Waiting until the blue colour of the dot formed in step C.1 disappears (5-120 min) 

C.5 Spinning 

Example 6 

40 Synthesis of Acyl Carrier Protein 65-74 

In the first step of the synthesis performed according to the Example 5 Fmoc-Gly- 
OCH2C 6 H 4 OCH 2 CH2CH 2 COOH was coupled to the cotton pieces in all six compartments. In the next steps the 
following amino acid derivatives were coupled to the modified carrier: Fmoc-Asn-OH, Fmoolle-OH, Fmoc- 
Tyr(Bu*)-OH, Fmoc-Asp(OBut>-OH, Fmoc-lle-OH, Fmoc-Ala-OH, Fmoc-Ala-OH, Fmoc-Glu(OBut)-OH, Fmoc- 

45 Val-OH. 

The protected amino acid (0.08 mmol) was dissolved in dimethylformamide (0.4 ml) together with N-hyd- 
roxybenzotriazole (0.08 mmol) and diisopropylcarbodiimide (0.08 mmol) was added. After 2 minutes the solu- 
tion was added to the carrier. In the synthesis the following protocol was used: 

Cleavage 
so Washing (3x) 

Coupling 

Washing (3x) 

In the step S.1 (see Example 5) of cleavage various concentrations of piperidine and cleavage times in particular 
cotton pieces were used: 
55 Compartment 

1 - 20% piperidine, 5 min 

2 - 20% piperidine, 10 min 
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3-:20% piperidine, 20 min 

4 - 50%-piperidine. 2 min 

5 - 50% piperidine, 5 min 
6 -.50% piperidine, 10 mln 


10 


is 


SSSSS^S^ T f" 168 80 11 ^ be terminated - compartmente simultaneously by 
dea^vlot " h C ° mpartments were wash «» ^ ethanol and dried. The peptides we« 

atofveS^ (1h , 8t n " m tem P— >• was evapora P tJd in vacuo. 

siuivoq in otw acetic acid and lyophtlfeed. The crude material was analyzed bv HPLC rwdar rin 9s tf 04 

iSSS^JS^^T^.*^ ^ fr ° m """P^nts 1-3. Optimum resu,t was obuVlnedfrom 
BamDto7 ^ '^°- 8 ^ andF ^ MaMS P 8Ctosc °Py(M+H* = 1064; theoiy 1064). 


Example? 

SynthesIs.ofJSer«-i6jMCH 


fo P lnt^%l^ n l V " 8CCOrdin9 to &B,BBto 5 N-Fmoo^methoxy^S^arboxyp- 

folKnc ESSES!? C ° UP d . l ° *• C0,ton pleC6S 10 a " 8ix apartments. In the next steps Se 
? ™ f d«nvat W es were coupled to the modified carrier Frnoc-Asp(OBut)-OH Fmoc-ThrfBu«)-OH 

wESftE^^ Fmoc-Met-OH. fino2«^£S^I^ 

different ^^37^ f 1,18 T ^ 88 Bo " npto 6 With *• of ** « te P 81 where 

OompartiMnr cleavage of the Fmoc protecting group: 

2* 1 - 20%.plperidine, 10 min 

2-2M 4-benzylpiperidine, 10 min 

3 - 0.05M 4-piperidlnopiperidine, 10 min 

4 - 0.5M 4-(aminomethyi)plperidine, 10 mln 

5 - 0.5M tris(2-aminoethyl)amlne, 10 mln 
» 6 - 1M 1-(2-aminoethyl)piperazine, 10 min 

35 Example 8 

Synthesis of Acyf Carrier protein 65-74 

40 Compartment 

1 - Cleavage, Washing (1x), Coupling, Washing (1x) 

2 - Cleavage, Washing (2x), Coupling, Washing (2x) 

3 - Cleavage, Washing (4x), Coupling, Washing (4x) 

5 - Cleavage, Washing (1x), Coupling, Washing (ix) 

6 -Cleavage, Washing (4x). Coupling, Washing (4x) / 
so 8nd 6 J h8 8 °' Uti0n ° f protected am ' no aci * (0-08 mmol) and HOBt (0.08 rrunol) In 0.2 ml 

vJSSSZ. d6aVa98 P8rf0mied h Same Way 88 in a « P*^* 8 found indite- 

Example 9 
s Synthesis of model peptides 

i hvd'^ e ,l!!! 8tePOf th ?T th6SiS ■ ckH « bto «»*«« linker (M-Fmoc^thoxy^S^rboxypropyl, 
r.!. p " P , "J? COtt ° n 8qUareS «»P-t— * 1 to * The syndesis was^erfo^ 
same manner as in Example 6. but the different sequence was assembled in alf oompartmente: 
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Compartment 

1- Ala-Val-Leu-Gly-His-Asp^lu-Ala-Ala-Tyr-Ser^ys-Asn-Arg-Arg-ZUa-VJ 

2- Asp-Thr-Met-Arg-Ser-Met-Va!^^^ ^ 

3 - Tyr^AJa-Ala^a-Ala-Ala-Ala-Ala-Ala-Ala-Ala-^ 

4 - Tyr-Ala-Ala-Ala-Ala^^ 

5 - Tyr-Ala-Ala-Ala-Ala-AJa^^ 

« terThio^ole-ethanedi^ 

cribed in Example 6. Cotton from compartment 6 was treated wrth 1M NaOH for 1h wash ^° n "™™° * 
trifluoroacetic acid. This extract was worked up in the usual way. All products were found more than 80 /. pure 
by HpLC. They had correct amino acid analysis and FAB mass spectrum. 

15 ^P^Zene resin (153 mg. 1% divinylbenzene, 30CM00 mesh) was placed ^St^ 
EP 0 196 174 (Houghten R A) and dimethylfcrmamide was soaked into it The cotton P"?» 3 x I! £2 
was soaked with*^ 

carriers were centrifuged (2000 rpm. 2 min) and the content of solvent was f te ™^ 
experiment, together with the attempt to eliminate the liquid from the cotton by its compression together with 
20 the dry filtration paper are given in the Table 1. 

Table 1 

Solvent content in carriers after different treatment 


25 


DMF content after 
Material Dry Soaking Compression Centrifugation 
30 weight 

mg mg % mg % mg % 


35 


40 


Cotton^ 160 182 114 38 24 10 6.2 

Polystyrene 153 268 175 * 101 66 

*Not determined 


Claims^ 

45 k 



A mlthod for performing multiple synthesis of peptides on a solid carrier w.th success.ve bondmgofactve 
collonents onto factional groups anchored on a planar functionalized porous earner, charactered in 
thaCdividual activgld components are put into compartments In the solid carrier, and common steps of 
thelynthesls of varies peptides proceed in all compartments of the carrier at the same time. 

! 2. A if thod according to Claim 1. characterized In that all liquids and solutions of agents are absorbed jnto 
| primer and the? removing is carried out by pressing the carrier together with dry porous matenal or 

centrifuging the carrier. 

£ 3. Anappjl|.sf W c^ingout m en^ 

4 cTrrierl&d into discrete compartrrants (2) and a frame (3) extending parallel to the carrier to fran»e 

I AB»d W fi,,ed * lth inert pQroUS materia '' 0,8 p0- " 0n *T "^^ISS 

* MTOspoflSirig to the position of the compartments of the planar carrier, the positions of the earner and 
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the frame being mutually adjustable. 

An apparatus for carrying out the method according to Claim 1 , characterized in that it comprises a planar 
carrier in the form of a rotatable disk (8) divided into discrete compartments 10 situated along the circum- 
ference of the disk, means (12) for rotating the disk, at least one metering head (1 1) situated over the disk, 
at a position below which the compartments enter, the metering head being connected to a measuring sys- 
tem, and an optical device situated above the disk comprising a source of radiation directed into the com- 
partments and a detector of the reflected radiation for monitoring the course of condensation reactions of 
activated components. 

An apparatus according to Claim 3 or 4, characterized in that the carrier is represented by cotton or 
functionalized polypropylene or other suitable inert organic material. 


EP0 445 915 A1 
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